WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER* THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
A61F5/44, 5/443, A61L 29/00 



Al 



(11) International Publication Number: WO 91/17728 

(43) International Publication Date: 28 November 1991 (28.1 1.91) 



(21) International Application Number: PCT/ DK9 1/00 129 

(22) International Filing Date: 14 May 1991 (14.05.91) 



(30) Priority data: 

1201/90 



15 May 1990(15.05.90) 



DK 



(71) Applicant (for all designated States except US): COLO- 

PLAST A/S [DK/DK]; Egevangen 4, DK-2980 Kokked- 
al (DK). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : WENDLER, Henrik, 
Gustav [DK/DK]; Vodroffslund 2, DK-1914 Frederiks- 
berg C (DK). 

(74) Agents: SIMONSEN, Christian, Rosendal et al.; Interna- 
tionalt Patent-Bureau, Hoje Taastrup Boulevard 23, DK- 
2630 Taastrup (DK). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), CA, CH (European patent), DE (Euro- 
pean patent), DK (European patent), ES (European pa- 
tent), FI, FR (European patent), GB (European patent), 
GR (European patent), IT (European patent), JP, LU 
(European patent), NL (European patent), NO, SE (Eu 
ropean patent), US. 



Published 

With international search report 

In English translation (filed in Danish). 



(54) Title: A THERMOPLASTIC URIDOM AND METHOD AND APPARATUS FOR ITS MANUFACTURE 



(57) Abstract 

A uridom for use as an external male catheter in a urinary incontinence device is manu- 
factured by thermoplastic processing, using as base material a non-preprocessed compound 



material based on one or more thermoplastic, polystyrene-based block copolymers, preferably 
polystyrene polyethylene/butylene polystyrene copolymers, the elasticity of which has been en- 
hanced through addition of a paraffinic process oil. In the thermoplastic processing a constrict- 
ed tubular portion at one end of the device is produced by injection moulding in a tool, serving 
as drainage tube and connected to a tube, whereas a mainly cylindrical, thin-walled body por- 
tion (1) is produced integral with said tube portion by a subsequent controlled extrusion and 
blow moulding operation, during which operation the said tube portion is secured and retained 
in said tool, whereby not only said tube portion but also an adjacent end portion of the body 
portion are produced with controlled increased wall thickness as compared with the rest of the 
body portion. 
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1 

A thermoplastic uridom and method and apparatus for 
its manufacture. 



The invention relates to a uridom for use as 
an external catheter in a male urinary incontinence 
device, manufactured by thermoplastic processing of a 
non-preprocessed thermoplastic elastomeric base raater- 
5 ial. 

For aiding male urinary incontinence and for 
use in hospitals in connection with treatment and 
surgery of urethral disorders a urinary incontinence 
device is normally used, consisting of a uridom des- 

10 igned to be arranged as 'an external catheter on the 
penis and having a comparably short tube which via a 
hose is connected to a urine collection bag that is 
normally fastened to the user's leg. 

Uridoms for use in such incontinence devices 

15 are produced in a conventional way like other elastic 
tubular sheaths to be fastened on parts of the human 
body, i.e. of natural latex by a multi-step dipping 
process, during which a mandrel of the same size and 
shape as the part of the body concerned is dipped 

20 repeatedly into a latex solution, which in between 
immersions is cured on the mandrel. 

This known method which, i.a. is disclosed in 
the European Publication No.O 390720 suffers from 
several deficiencies in practice. 

25 The latex used is thus a natural product, which 

may vary in respect of quality and composition and may 
i.a. contain allergy-inducing proteins, which in an 
industrial production is an impediment to ensuring a 
constant product uniformity with an optimum skin com- 

30 fort. This is further intensified by the fact that the 
latex solution contains a vulcanization system, which 
among other substances contains nitrosamines and 
sulphur. 
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Furthermore, the lifetime of latex products is 
shortened by the fact that their structure contains 
double linkings which are sensitive when exposed to UV 
radiation , resulting in a decomposition of the mater- 
5 ial, whereby the properties of the product may deter- 
iorate drastically. 

In addition f this production method leaves much 
to be desired from an environmental and manufacturing 
point of view. In the process ammonia is employed and 
10 often also methanol and inorganic salts , wherefore a 
continuous destruction of chemical residues that are 
detrimental to the environment must take place. A pos- 
sible waste resulting from a faulty production or ex- 
cess material cannot be recycled but must be discarded 
15 and destroyed. 

Also, the latex dipping method is a relatively 
lengthy process with a typical production lead time in 
the range of 24 hours, meaning that industrial mass 
production requires comprehensive machinery. 
20 T o alleviate or avoid these disadvantages a 

number of propositions have been made relating to the 
production of uridoms and similar products using dif- 
ferent materials and methods. 

The Danish patent application No. 1549/79 thus 
25 discloses a method for manufacturing prophylactic de- 
vices such as condoms and fingerstalls by thenno- 
moulding, whereby an extruded piece of a film of a 
thermoplastic polyurethane elastomer is deformed by 
means of a mandrel. The method thus requires a pre- 
30 processing of the PUR material into film and a sub- 
sequent extrusion into small units which in the mould- 
ing process are heated to a temperature high enough to 
soften the material. 

Applying this method it is difficult to obtain 
35 the thin wall thickness, 150-200 u, which is required 
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of a uridom and, added to this, polyurethane does not 
have sufficiently good elastic properties to be a 
user-friendly alternative to the conventional latex 
uridoms, inasmuch as a polyurethane product will be 
5 perceived as tight. 

In addition, base materials which are based on 
polyurethanes contain substances that are detrimental 
to the environment, such as, e.g. isocyanate. 

US Patent No. 4,817, 593 discloses a method for 
10 manufacturing condoms by which a mandrel is dipped 
into a polyurethane solution in an organic solution 
and is cured at a high temperature. Contrary to the 
latex technology the mandrel is dipped into the solut- 
ion only once, but the method does not remedy the 
15 above-mentioned deficiencies in using polyurethane as 
base material. 

US Patent No. 4,808,174 discloses a method for 
manufacturing condoms of plastics such as polyethyl- 
ene, polypropylene or vinyl. The method is identical 
20 to the one described in the above-mentioned Danish 
patent application, i.e. preprocessed films are heated 
to a temperature which is high enough to soften them 
and are then moulded on a mandrel. 

The Danish publication No. 137 243 describes a 
25 method for manufacturing rubber products by repeated 
dipping into an elastomer solution consisting of a SBS 
or SIS block copolymer strained with 5-100 percentage 
by weight of a mainly naphtenic/ aromatic petroleum oil 
and dissolved in 200/1200 percentage by weight of an 
3 0 aliphatic hydrocarbon, preferably petrol. The method 
first and foremost implies an environmental hazard, 
because comparably large quantities of solvents are 
employed and, furthermore, the thermoplastic block 
copolymers of the type described do not sufficiently 
35 remedy the problems of deterioration and wear which 
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are found in latex products. It has also been found 
that in uridoms manufactured by applying this method, 
a comparatively high decontraction occurs which may be 
due to a too low softening temperature, and which 
5 entails that a rolled-up uridom is difficult to unroll 
after only a few weeks of storage. 

In the Danish publication No. 150 792 a method 
for manufacturing uridoms is proposed, according to 
which an extruded hose-like body of thermoplastic and 

10 elastic material is blown up in a mould. As possible 
materials to be used for the extrusion of the tubular 
body are mentioned granulated latex, rubber or thermo- 
plastic raw material. The method has never been put 
into practice and the description does not give any 

15 guidelines for solving the specific product-related 
and environmental problems mentioned above. The pub- 
lication must be considered as a rather theoretical 
proposition for a production method as an alternative 
to the known latex dipping process without providing 

20 adequate documentation for its industrial applicabil- 
ity. 

The published international patent application 
V70 8 9/112 5 8 discloses a contraceptive condom made of 
thermoplastic material and manufactured by blow ex- 

25 trusion or blow moulding, where a tubular film body 
is either extruded by an embedded air bubble or heated 
and put in a mould and blown up by means of compressed 
air. Subsequently, one end portion of the tubular body 
is automatically sealed closed. 

30 F °r functional reasons it is desirable that the 

part of the tube which serves as drainage tube should 
have a certain rigidity with a view to its being con- 
nected to a tube connector and, in order to achieve an 
anti-kinking function, it is preferred that in an ad- 

35 jacent end portion of the otherwise thin-walled body 
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portion a constriction should be provided to serve as 
an anti-kinking chamber. 

The above-mentioned European patent application 
No, 0390720 describes the manufacture of such a uridom 
5 by a conventional latex dripping process. 

Against this background it is the object of the 
invention to provide a uridom having said properties, 
whereby not only the observed deficiencies and dis- 
advantages inherent in latex products are eliminated, 
10 but also the unfortunate properties and unwarranted 
side effects of the alternative solutions described 
above. 

According to the invention a uridom is char- 
acterized in that a tubular portion at one end of 

15 the uridom r serving as drain for connection to a tube 
is produced by injection moulding in a tool, whereas a 
mainly cylindrical and thin-walled body portion is 
produced integral with said tubular portion by a sub- 
sequent controlled pull extrusion and blow moulding 

20 process, during which said tubular portion, which has 
increased wall thickness, is secured and retained in 
said tool. 

As compared with latex, a synthetic and well- 
defined material has been used as base material, which 

25 can be produced without any content of allergy-induc- 
ing substances or other substances that make the fin- 
ished products less gentle to the skin. It has proved 
feasible to produce a uridom which has sufficient 
elasticity, so that the finished product relatively 

30 easily can be deformed and thereby is not perceived as 
tight, which also entails that a rolled-up uridom even 
after having been stored for a considerable length of 
time can be unrolled without major difficulty. 

As the production method consists in a purely 

35 thermoplastic processing of a non-preprocessed base 
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material, the disadvantages related to the processing 
which are inherent in the known dipping methods are 
avoided, whether in these are employed latex solutions 
or other solutions such as possibly thermoplastic 
5 elastomers. The production method according to the 
invention represents a cleaner technology, insofar as 
no chemical residues are generated that may be detri- 
mental to the environment and which have to be destroy- 
ed, and all waste or excess material from the product- 
10 ion can be recycled, as it is generally known from the 
processing of thermoplastic materials. 

Financially, this production method has the 
advantage that thermoplastic processing is of a short 
duration with a very short production lead time, as 
15 the process in principle merely comprises heating, 
moulding and cooling. 

According to the invention, in addition to 
these process-related advantages a significantly en- 
hanced freedom of choice in respect of product design 
20 is obtained, due to the combination of injection 
moulding and extrusion /blow moulding, among other 
things as concerns variations of the wall thickness in 
the longitudinal direction of the products. 

A preferred embodiment is thus characterized in 
25 that one or more zones in the longitudinal direction 
of the body portion have an increased wall thickness 
as compared with the otherwise thin-walled body por- 
tion • 

The invention also relates to a method for 
30 manufacturing the uridom, which method is character- 
ized in that the said tubular portion is produced by 
injection moulding, during which process a thermo- 
plastic base material is fed in a plastic state 
through a stationary first mould part to a pouring 
35 cavity in an adjacent movable second mould part, and 
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that after the injection moulding, by a pull extrusion 
operation, during which the said second mould part is 
moved away from the stationary first mould part, a 
hose-like member is produced which is integral with 
5 the said tube portion during continued feeding of the 
base material, and that the portion is produced by 
blow moulding of said portion in a cavity, the side 
walls of which are formed by mould wall parts intro- 
duced between said first and second mould part, and 
10 that the rate of speed in the movement of said second 
mould part away from the stationary first mould part 
during the pull extrusion operation is controlled to 
impart to the hose-like member a controlled increase 
of the wall thickness in one or more zones in the 
15 longitudinal direction of the body portion. 

According to the invention, for production of 
uridoms, as said non-preprocessed compound materials 
are preferably employed one or more polystyrene poly- 
ethylene /butylene polystyrene block polymers, the 
20 elasticity of which has been increased by adding a 
paraffinic process oil. A particularly well suited 
base material can be obtained on the basis of the 
compound materials marketed by Shell Chemical Company 
under the trade name M KRATON-G-Polymers " . 
25 With a view to the injection moulding process 

forming part of the production method a slight amount 
of a release agent is preferably added to the base 
material. 

The elasticity enhancing addition of said 
30 paraffinic oil will preferably be in the range of 60- 
85 parts of said process oil per 100 parts of the 
above-mentioned preferred compound material, whereby 
precisely the above-mentioned advantageous combination 
of material properties is obtained. 
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For use in manufacturing the uridom when apply- 
ing the method described above an apparatus is devised 
which is characterized in that a stationary first 
mould part is formed with a mainly cone shell-shaped 
5 feeding duct for said base material in plastic state 
with a annular nozzle orifice in a side wall of said 
mould part, that a second injection mould part is 
arranged for movement towards and away from said side 
wall of the stationary mould part, and having a cyl- 

10 indrical pouring cavity which at one end is open to- 
wards the side wall of said mould part, designed for 
positioning against the annular nozzle orifice, con- 
trol means being provided for moving the injection 
mould part away from the first mould part with secur- 

15 ing and retaining of said tube portion during an ex- 
trusion operation, two blow mould parts being designed 
and positioned for introduction between the first 
mould part and the injection mould part for provision 
of mould walls for a blow moulding process. 

20 The invention will be further explained in the 

following with reference to the schematical drawing, 
in which 

Pigs. 1 and 2 show sectional views of a prefer- 
red embodiment of a uridom according to the invention 
25 in rolled-up and unrolled form, respectively; 

Pigs. 3-6 illustrate the manufacture of the 
uridom through a combined injection moulding, pull 
extrusion and blow moulding process; 

Figs. 7-10 show various alternative embodiments 
30 of the part of the uridom produced in the injection 
moulding process. 

The uridom shown in Figs. 1 and 2 comprises a 
soft thin-walled and flexible body portion 1 with an 
open end 2. At the opposite end the body portion 1 
35 contracts towards an end portion 3 having increased 
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wall thickness and rigidity as compared with the body- 
portion 1. 

The end portion 3 comprises a first portion 
3a with a maximum interior diameter D 3 correspond- 
5 ing to the interior diameter of the body portion 1 
and a second portion 3b , which is integral with a 
narrow discharge or drainage tube 4 , which by means 
of a tube can be connected to a not shown urine col- 
lection bag, which normally is fastened to one of the 
10 user's legs. 

Between the first and second portion 3a and 
3b of the end portion 1, a constriction 5 is provid- 
ed, having such axial and* radial dimensions, that the 
body portion 1 in the rolled-up supply condition 
15 shown in Fig. 1 can be received and retained in the 
constriction. The second portion 3b of end portion 

3 between the constriction 5 and the drainage tube 

4 converges towards the drainage tube 4 from a max- 
imum diameter D^, which is larger than the bottom 

20 diameter D 2 of the constriction 5 in order to 
provide an anti-kinking chamber, which according to 
the prior art prevents kinking of the drainage tube 4 
and thereby back-flow of urine during use of the uri- 
dom. 

25 As shown in Fig. 2, part of the inner side of 

the body portion 1, as it is known per se from the 
International Patent Application W08 6/008 16, can be 
provided with an integral layer 7 of a pressure- 
sensitive adhesive, and on the outer side with a 

30 matching adhesive-rejecting layer 8 in order to 
prevent successive windings in the rolled-up body 
portion 6 from sticking together. 

Furthermore, with a view to the production 
method described in the following, the uridom is 
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provided, in the illustrated preferred embodiment, 
with a circumferential bead around the drainage tube. 

As distinct from the conventional uridom 
designs as shown in Figs. 1 and 2, where the uridom is 
5 made of latex and produced by repeated dipping and 
curing operations as, e.g. disclosed in the above- 
mentioned US Patent Publication, the uridom according 
to the invention is produced by a method which solely 
involves thermoplastic processing of a base material 
10 in the form of a non-preprocessed compound material 
based on one or more thermoplastic, polystyrene-based 
block copolymers, the elasticity of which has been 
enhanced by adding a paraffinic process oil, which 
causes increased elasticity and which at the same time 
15 results in less force being required to unroll a roll- 
ed-up uridom. 

As main component of the compound material are 
preferably used one or more polystyrene polyethylene/ 
butylene polystyrene copolymers, preferably those mar- 
20 keted by Shell Chemical Company under the trade name 
"KRATON "-G— Polymers . 

Tests have shown that especially a combination 
of the specific polymers designated KRATON-G-1650 and 
KRATON-G-1652 is well suited for producing uridoms in 
25 accordance with the invention. 

The elasticity-enhancing addition of paraffinic 
oil should preferably be in the range of 60 to 85 
parts of paraffinic process oil per 100 parts of said 
copolymers, as a smaller amount of additive has proved 
30 not to produce the desired effect in respect of elast- 
icity enhancement and reduced decontraction and un- 
rolling force, whereas a larger amount of additive 
results in an unwarranted reduction of the strength 
properties of the uridom. 
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In addition/ with a view to the injection 
moulding process forming part of the production 
method, a release agent is added, as it is prescribed 
per se for use of the said polymer materials in 
5 injection moulding. In connection with the production 
of uridoms which are to be stuck to the penis either, 
as shown in Figs. 1 and 2 by means of an integral 
adhesive layer or by means of a separate adhesive 
strip, it has been found that the amount of additive 
10 release agent should be kept at a low level, wherefore 
the added release agent preferably is only 0.1 - 0.3 
parts per 100 parts of polymer material. It has also 
been found that sufficiently good release properties 
can be achieved to ensure a stable production at the 
15 same time maintaining good adhesion properties of the 
applied pressure-sensitive adhesive. 

In order to further illustrate the manufactur- 
ing of uridoms as shown in Figs. 1 and 2, the parts of 
a thermoplastic processing apparatus , which in princ- 
20 iple is known from European Patent Publications Nos. 
0278399, 0278400, 0278401 and 0278402, necessary for 
understanding the invention are shown in Figs. 3-5. 
Such an apparatus comprises, as shown in Fig. 3, a 
stationary first mould part 11 having a mainly cone- 
25 shell-shaped feeding duct 12 for feeding the above- 
mentioned base material in a plastic state. The feed- 
ing duct 12 opens in a side wall 13 of the mould 
part 11 with an annular nozzle orifice 14, which 
can be opened and closed by means of an axially mov- 
30 able nozzle cone 15 , the conical outer side of which 
together with the inner wall of conical cavity 16 in 
the mould part 11 opening at the nozzle orifice make 
up the feeding duct 12. For closing of the nozzle 
orifice 14 the nozzle cone 15 has on the major 
35 part of its length a smaller apex angle than the con- 
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ical cavity 16, However, the extreme portion 15a of 
the nozzle cone, positioned in the nozzle orifice as 
shown in the enlarged sectional view of Fig. 6 is 
homothetic to the wall of the conical cavity 16 
5 around the nozzle orifice. 

An injection moulding mould part 17 is ar- 
ranged for movement towards and away from the side 
wall 13 of the stationary mould part 11 and com- 
prises a tubular mould cavity 18, one end of which is 
10 open towards a side wall 19 for positioning against 
the nozzle orifice 14. 

The tubular mould cavity has a diameter cor- 
responding to the desired- outer diameter of the drain- 
age tube 4 of the uridom and an incision 20 for 
15 provision of the circular bead 9. As core element 
for provision of the clear of the drainage tube 4, a 
mandrel 21 is mounted in the nozzle cone 15 and 
connected to an axially movable piston rod 22, so 
that the mandrel 21 as shown in Fig. 3, during the 
20 injection moulding process can be pushed up into the 
mould cavity 18, which in its closed end has a de- 
pression with a reduced diameter to receive the end of 
the mandrel 21. 

With the mandrel 21 in the position shown in 
25 Fig. 3 pushed into the mould cavity 18, the drainage 
tube 4 of the uridom is produced by injection mould- 
ing, the above-mentioned base material in a plastic 
state being fed through the feeding duct. 

After cooling of the injection-moulded drainage 
30 tube the mandrel 21 is retracted into the nozzle 
cone 15 by means of the piston rod 22 to the pos- 
ition shown in Fig. 4, preparing for the next step of 
the thermoplastic processing which consists in a pull 
extrusion operation, during which the injection mould- 
35 ing mould part 17 and the injection-moulded drainage 
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tube 4 retained therein by means of the bead 9 in 
the incision 20 are moved away from the first mould 
part 11. During the pull extrusion process and during 
continuous feeding of the base material through the 
5 duct 12, a hose-like member 24 is produced as shown 
in Fig, 4, and for achievement of the increased wall 
thickness in the end portion 3 in Fig. 2 of the uri- 
dom the speed at which the injection mould part moves 
away from mould part 11 is controlled in a way so 
10 that it moves relatively slowly at first to obtain the 
increased product thickness as shown at 25 in Fig. 4, 
and picks up speed during manufacturing of the remain- 
ing part of the hose-like ' member 24 , which during the 
subsequent blow moulding operation forms the thin- 
15 walled body portion of the uridom. 

In order to ensure sufficient material supply 
for manufacturing the end portion 3 in Fig. 2 during 
the extrusion process, the above-mentioned shape of the 
tip of the nozzle cone 15, having a conicity homo- 
20 thetic to the conicity of the cavity 16 around the 
nozzle orifice 14, so that on a short stretch a uni- 
form width of the feeding duct 12 is obtained, has 
proved essential. 

After the pull extrusion process the nozzle 
25 orifice 14 is closed by means of the nozzle cone 
15, which assumes the position shown in Fig. 5. With 
the injection mould part 17 secured in the upper 
position, two mould wall parts 27 and 28 are 
introduced between mould parts 11 and 17 by a 
30 sideways movement to provide a mould cavity 29, hav- 
ing a contour corresponding to the body portion 1 of 
the uridom, and the extruded hose-like member is blown 
up in mould cavity 2 9 by injecting compressed air 
through the duct 30 provided in the mandrel 21. 
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After a short cooling time the uridom can be 
removed from the mould, cut at the open end and be 
placed on a mandrel and an adhesive and adhesive-re- 
jecting layer be applied, after which the uridom is 
5 rolled up. 

The invention is not limited to the examples 
given above, since as base material also other poly- 
styrene-based block copolymers such as, e.g. SBS OR 
SIS polymers, to which the addition of paraffinic pro- 
10 cess oil will result in an enhanced elasticity, can be 
employed. 

Furthermore, when applying the described method 
of manufacturing, the injection-moulded drainage tube 
can also be secured in the injection moulding mould 

15 part by means of a number of circular beads or other 
types of protrusions on the outer side of the drainage 
tube or, possibly, by providing the free end of the 
drainage tube with a protruding collar which is sub- 
sequently cut off. 

20 As compared with the conventional manufacturing 

technology the combined injection moulding, pull ex- 
trusion and blow moulding gives a considerably in- 
creased freedom of choice in respect of the design of 
the drainage tube and the adjacent end portion of the 

25 uridom. 

Examples of this are shown in Figs. 7-10. 
A high protection against kinking can thus be 
obtained as shown in Fig. 7 by designing at least a 
part 34 of the end portion of the uridom as a cor- 

30 rugated hull, which partly allows a significant angul- 
ar displacement between the axial direction of the 
drainage tube and the uridom arranged on the penis, 
partly can absorb uridom tension and pressure loads. 
The hull portion 34, which has an increased wall 

35 thickness as compared with the body portion of the 
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uridom is produced in the pull extrusion and blow 
moulding process through the above-mentioned control 
of the speed of the movable mould part, while using 
mould wall parts having a shape corresponding to the 
5 desired hull shape. 

By providing the drainage tube 35 or 36 
either with an inwards gripping collar 37 or an out- 
wards gripping collar 38 f as shown in Figs. 8 and 9, 
for engagement with a corresponding gripping device on 
10 a tube connector 39, 40, either in the form of a 
circumferential groove 41 on the outer side of the 
connector 39 inserted in the drainage tube 35, or 
in the form of one or several external gripping claws 
42, a more reliable joint between the drainage tube 
15 and the hose leading to the collection bag is ensured. 
In order to facilitate insertion and removal of the 
connector the extreme end of the drainage tube may 
furthermore be of a conical shape. 

By designing the drainage portion 43 as shown 
20 in Fig. 10 with a short length and a comparatively 
large clear and with external engagement members, e.g. 
in the form of a thread 46 for tight but removable 
connection to a tube connector, comprising an internal 
lining collar 44 and an external tube union 45, a 
25 uridom is produced which allows urination by internal 
catheterization without removal of the uridom, the 
increased clear providing direct access for applic- 
ation of a catheter in the exposed urethra by removing 
the tube connector 44. 
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PATENT CLAIMS 

1. A uridom for use as an external catheter in 
a male urinary incontinence device, manufactured by 
thermoplastic processing of a non-preprocessed thermo- 
plastic elastomeric base material, character- 

5 i z e d in that a tubular portion (4) at one end of 
the uridom, serving as drain for connection to a tube 
is produced by injection moulding in a tool, whereas a 
mainly cylindrical and thin-walled body portion (1) is 
produced integral with said tubular portion by a sub- 
10 sequent controlled pull extrusion and blow moulding 
process, during which said tubular portion, which has 
increased wall thickness, is secured and retained in 
said tool, 

2. A uridom as claimed in claim 1, char- 

15 acterized in that one or more zones in the 
longitudinal direction of the body portion have an 
increased wall thickness as compared with the other- 
wise thin-walled body portion (1) . 

3. A uridom as claimed in claim 2, char- 

20 acterized in that said zone or zones comprise 
an end part (3) of the body portion positioned at the 
drainage tube portion (4) . 

4. A uridom as claimed in claim 3, char- 
acterized in that said end portion (3) is 

25 provided with a circumferential constriction (5) to 
receive the body portion (1) in rolled-up condition 
and to provide a bulbous anti-kinking chamber (6). 

5. A uridom as claimed in claim 3 or 4, 
characterized in that at least a part of 

30 the end portion of the uridom is shaped as a 
corrugated hull (34) allowing, on the one hand, a 
significant angular displacement between the axial 
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direction of said tubular portion and the applied uri- 
dom and, on the other hand, absorbing minor tension 
and pressure loads. 

6. A uridom as claimed in claim 1, 2 or 3, 

5 characterized in that said tubular port- 
ion (35, 3 6) is constricted as compared to the body 
portion and is provided with either an inwards or out- 
wards gripping collar (37, 38) for engagement with a 
corresponding gripping device (41, 42) on a tube con- 
10 nector (39, 40) connected to the tubular portion. 

7. A uridom as claimed in claim 1, char- 
acterized in that said tubular portion (43) 
has a short length and a ' comparably large orifice and 
is provided with external engagement members (46) for 

15 tight but removable connection to a tube connector 
(45) allowing internal catheterization without removal 
of the uridom. 

8. A uridom as claimed in one of the preceding 
claims , characterized in that the thin- 

20 walled body portion if provided with an internal layer 
of a pressure-sensitive adhesive and with a view to 
supply in rolled-up condition has an adhesive-reject- 
ing layer on the outside. 

9. A method of manufacturing a uridom as claim- 
25 ed in one of the preceding claims, character- 
ized in that said tubular portion (4) is produced 
by injection moulding, during which process a thermo- 
plastic base material is fed in a plastic state 
through a stationary first mould part (11) to a pour- 

30 ing cavity (18) in an adjacent movable second mould 
part (17) , and that after the injection moulding, by a 
pull extrusion operation, during which said second 
mould part (17) is moved away from the stationary 
first mould part (11) , a hose-like member (24) is pro- 

35 duced which is integral with said tube portion (4) 
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during continued feeding of the base material, and 
that the body portion (1) is produced by blow moulding 
of said portion (24) in a cavity (29) , the side walls 
of which are formed by mould wall parts (27 , 28) intro- 
5 duced between said first and second mould part (ll f 
17). 

10 • A method as claimed in claim 9, char- 
acterized in that the rate of speed in the 
movement of said second mould part (17) away from the 

10 stationary first mould part (11) during the pull 
extrusion operation is controlled to impart to the 
hose-like member (24) a controlled increase of the 
wall thickness in one or more zones in the longitud- 
inal direction of the body portion (1) . 

15 11. a method as claimed in claim 9 or 10 , 

characterized in that as base material 
are used one or more polystyrene polyethylene /butylene 
polystyrene copolymers, the elasticity of which has 
been enhanced by addition of a paraffinic process oil* 

20 12 • A method as claimed in one of the claims 

9-12, characterized in that a small 
amount of release agent has been added to the base 
material . 

13. A method as claimed in claim 12, c h a r - 
25 acterized in that the amount of added paraf- 
finic process oil is 60-85 parts per 100 parts of said 
polystyrene polyethylene /butylene polystyrene copo- 
lymers . 

14. A method as claimed in claim 12, char- 
30 acterized in that the amount of added release 

agent is 0.1-0.3 parts per 100 parts of said polysty- 
rene polyethylene /butylene polystyrene copolymers. 

15. An apparatus for manufacturing a uridom as 
claimed in one of the claims 1-8, while applying the 

35 method as claimed in one of claims 9-14, char- 
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acterized in that a stationary first mould 
part (11) is formed with a mainly cone shell-shaped 
feeding duct (12) for said base material in plastic 
state with a annular nozzle orifice (14) in a side 
5 wall (13) of said mould part, that a second injection 
mould part (17) is arranged for movement towards and 
away from said side wall (13) of the stationary mould 
part (11) and having a cylindrical pouring cavity 
(18) , which at one end is open towards side wall (19) 
10 of said mould part (17) , designed for positioning 
against the annular nozzle orifice (14) , control means 
being provided for moving the injection mould part 
(17) away from the first mould part (11) with securing 
and retaining of said tube portion (4) during an ex- 
15 trusion operation, two blow mould parts (27, 28) being 
designed and positioned for introduction between the 
first mould part (11) and the injection mould part 
(17) for provision of mould walls for a blow moulding 
process . 

20 16, An apparatus as claimed in claim 15, 

characterized in that a mandrel (21) 
placed in the said pouring cavity (18) during the 
injection moulding process is connected to a piston 
(22) journalled in the stationary first mould part 

25 (11) for pulling the mandrel into the first mould part 

(11) prior to the extrusion operation. 

17. An apparatus according to claim 15, 
characterized in that the pouring cavity 
has at its other end a constricted extension (23) to 

30 receive the end of said mandrel (21) during the in- 
jection moulding process, 

18. An apparatus as claimed in claim 15, 
characterized in that the feeding duct 

(12) is provided between the wall of conical cavity 

35 (16) opening at the nozzle orifice (14) and the nozzle 
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nozzle cone (15) coaxially positioned in said cavity, 
said nozzle cone having on the major part of its 
length a smaller apex angle than said conical cavity 
for closing of the nozzle orifice (14) , whereas the 
5 extreme portion (15a) of the nozzle cone (15) , posit- 
ioned in the orifice is homothetic to the wall of said 
conical cavity (16) . 
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